Abstract. Optical waveguides have been known as basic structure in integrated optics. The result of waveguide analysis is very useful to apply before fabrication process begins. In this paper, optical propagation characteristic of straight waveguide on light intensity distribution within the structures have been investigated at 1.55 micrometer waveguide. The normalized propagation constant b and effective refractive index n eff conditions have been considered for the straight waveguide for single mode propagation. Both the propagation characteristic can be calculated efficiently on the personal computer by using MATLAB programming. The analysis has been analyzed using a numerical method based on finite difference method approach. The result of optimization analysis of waveguide according to the parameter study can help in practical work in designing an optical waveguide easily.
curvature radii due to its characteristic that strongly transverse confinement of scattering loss due to waveguide wall roughness [1] .
There are several types of technique to analyze the optical waveguide, and those techniques can divided into analytical and numerical methods. For the numerical techniques, various approaches such as scalar and vectorial finite difference, scalar and vectorial finite element and beam propagation method are applicable. Amongst, finite difference method is preferred due to easier programming task.
The finite difference method (FDM) is a simple numerical technique used in solving problem that uniquely defined by three things ,firstly partial differential equation such as Laplace's or Poisson' equation ,a solution region Boundary and/or initial conditions. The basic formulation that governs the propagation of light in the optical waveguide is a Maxwell's equations and it derives to be below equation to obtaining e-field [5] .
Matlab software as a tool to calculate the equation which Graphical User Interface (GUI) was used and it make a friendly user and obtaining the result with faster and accurate. Click the button CALCULATE, user will enter the parameter and about 10 second the result will out. Beside that have many function of GUI and just click the button such as analysis, example and application. 
RESULT OF THE WAVEGUIDE WIDTH
Four ridge waveguide structures with different width w were simulated at 2.5µm, 3µm, 3.5µm and 4µm. Other parameters were set to be constant where total thickness of core layer is 1µm (t = 0.1µm, h = 0.9µm), upper cladding refractive index (air) = 1, core refractive index (GaAS) = 3.44, and bottom cladding or substrate refractive index (AlGaAs) = 3.36. Because of this work the ridge waveguide is operate in single mode, so the value of ridge width is must less than 4.7µm. The results are listed in Table 3 . From Table 3 , it shows that the values of normalized propagation constant b increase as width increase with high differentiate. Also same for the value of effective refractive index n eff , but this parameter do not affect so much, and the value is almost the same for all width. The overall performance of an effective refractive index, n eff for different width is in range between core and cladding refractive index which is 3.36 < n eff < 3.44. It shows this waveguide structure is in guided mode. Therefore the loss is less and strongly optical confinement.
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Figure 4 (a) and (b) show the contour of E field when width is 2.5µm and 4.0µm respectively. In this figure, it shows that when the width w is high, the field distribution will converge and the electric field energy will radiate into core. The performance will improve as the ridge width increases, due to stronger lateral confinement. But for single mode, ridge width must less than 4.7µm. 
CONCLUSION
The iterative method applying of the finite difference method can be accepted as one of the method to search for plotting electric field distribution. In the integrated optical circuit, the optimum design of ridge channel waveguide should support with low loss and strongly optical confinement for practical implementation. A good design of the ridge channel waveguide is intended to limit propagation loss and the transition losses. The propagation loss on straight waveguide depends on the declaration value of refractive index used between core and cladding waveguide. Besides that, the parameters that affect the performance of ridge waveguide are core thickness and ridge width. These parameters will affect the value of normalized propagation constant and also effective refractive index. The normalized propagation constant b is usually adopted to characterize this type of waveguide because it shows with more sensitivity than the value of β itself the variations with respect to geometric changes of the structure.
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